A thin layer electrochemical cell was tested and developed for disinfection treatment of water artificially However, 100% inactivation for S. aureus was observed at 5.6 V and 75 mA cm -2 after 30 min. Thus, significant disinfection levels can be achieved without adding oxidant substances or generation of chlorine in the water.
INTRODUCTION
The drinking water chlorination may affect its taste and scent, generating hazardous oxidation by-products during treatment, mainly chloramines and trihalomethanes (THM), which are mutagens and carcinogens in organic matter presence (11) . Basically, electrochemical oxidation can be achieved through the hydroxyl radical (OH • ) formed by water discharge in dimensionally stable anodes (DSA). The "reactive oxygen" derived from the hydroxyl radical can 550 Gusmão, I.C.P. et al.
oxidize microorganisms (7) . Also, discharge of water in unbuffered suspension plays an important role in killing microorganisms due to the pH gradient near the electrode (16) .
Various electrode materials have been tested for electrochemical water disinfection, focusing on the applied potentials and killing mechanisms. Experiments comparing the performance of anodic materials have been carried out with oxide electrodes (13, 2) , activated carbon fiber (12) , platinum-clad niobium mesh (10) , palladium-coated carbon cloth (19) , doped diamond (17) , etc. However, most of these materials are only conventional for scientific purposes, but not available in large-scale or economically appealing engineering applications.
Likewise, other methods related to electrolysis or electrical current effects have also appeared, such as disinfection using metal ions generated by electrolytic processes (9) , electric inactivation of bacteria in sea water and saline wastewater (18) and electrolytic generation of biocides (22) .
Recently, oxide-coated electrodes are used in many studies of electrochemical treatment of water containing organic pollutants. These electrodes and are known as Dimensionally Stable Anodes (DSA) (8) as they are more durable and low cost to maintain. The use of DSA in largescale water-treatment systems is favored by the ready accessibility of this technology from the chlorine-alkali industry, in which they are employed in electrolyzers (14) .
Electrolytic treatment using DSA can improve water disinfection because the addition of a large amount of chemicals is not necessary. The electrolytic treatment is easy to automate, multipurpose, requires only a small area of treatment plant and can cost little to operate. Besides the advantages to public health of not requiring the addition of potentially toxic chemicals, it is an especially clean process, since the electron is the main reactant. Also, it is an efficient method for the removal of pathogens and can be used for disinfection in food processing (4, 6) 
METHODS
The Gram-positive bacteria S. aureus (ATCC6538) were used as a model for disinfection studies. S. aureus is a wellknown infectious agent. Bacteria cells were cultured aerobically in brain-heart infusion (BHI) at 35°C for 24 h and after that kept in refrigerator until 7 days. Before tests, a 1.00 mL aliquot of cultured cells in BHI was transferred to 100 mL of nutrient broth (beef extract 3.00 g; peptone 10.00 g, sodium chloride 1.50 g diluted in 1000 mL of deionized water). Thus, the culture was shaken in a BOD incubator at 
RESULTS AND DISCUSSION
The effects of electrolysis on the survival rate of S.
aureus (at a flow rate of 200 and 500 L h -1 ) are shown in Thus, increasing the current density increases the rate of OH • generation that is extremely reactive and, also increases the H + in the vicinity of the anode leading a greater disinfection ( Figure 2 ). The proposal mechanism is that the microorganisms come into contact with the anode surface, get adsorbed onto it, and be oxidized by OH
• . This can be interpreted as an electrooxidation, such as electrochemical oxidation of coenzyme A (15) or destabilization of the cell by the transfer of charge from OH • (7). However, cellular lyses due to the electroporation in the cell membrane due to high electric fields at electrode surface cause damage to the cells (20) . In addition to this, low pH values nearby the electrode surface due to the formation of H + on anode during the anodic discharge of water turns unviable the cell machinery.
In the course of these experiments, there was no significant heating due to electrolysis. The temperature increased 5ºC at most; also, the pH value observed at suspension was around 7.0 and the conductivity was practically unaltered. Since the solutions did not exhibit any 
where No is the initial bacteria cell population that is 1.25 x 
